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ABSTRACT 

Background: Chronic Sinusitis results from the impairment of paranasal sinus ventilation. Symptoms of 
chronic sinusitis include facial pressure, fullness or pain, nasal obstruction, headache, clear or mucopurulent 
nasal discharge and hyposmia or anosmia. Risk factors of chronic sinusitis involve smoking, allergy, septal 
deviation, aspirin sensitivity and bronchial asthma. 

Objective: To determine the prevalence of chronic sinusitis and it’s related risk factor as well as correlation 
with demographics. Methods: The present study included 867 participants using Monkey survey for 
investigation which included 20 questions. 

Results: There were 25.3% of participants had chronic sinusitis, 26.4% of the males and 22.4% of females 
suffer from the disease. Chronic sinusitis was more prevailed among young, the younger aged participants 
in addition to those living in rural area. Chronic sinusitis was less prevalent in married persons and those 


working in a medical job. Presence of any type of allergy was a risk factor for chronic sinusitis. 
Conclusion: Chronic sinusitis and allergy consider as risk factors for chronic sinusitis. 
Keywords: Chronic Sinusitis (CS), CS in KSA, Risk factors for CS, Allergy. 


INTRODUCTION 

The paranasal sinuses involve the maxillary, 
frontal, sphenoidal and ethmoidal sinuses, which 
develop as diverticula from the nasal mucosa, they 
are rudimentary at birth, and then expand during 
the eruption of permanent teeth and at puberty 
H Sinusitis which is also known as rhino sinusitis 
is an inflammation of the lining membranes of one 
or more of the sinuses ”!.Several inflammation 
causes lead to sinusitis, chronic inflammation 
which leads to chronic disease, pathophysiology 
which causes obstruction of the sinus cavity and 
subsequent infection leads to acute sinusitis P.. 
Sinusitis is characterized by Sub-acute symptoms 
that last for 4 to 8 weeks, acute symptoms which 
last for less than 4 weeks and chronic symptoms 
that last for longer than 8 weeks “!. There are 
several factors that contribute to the chronicity of 
sinusitis including ostial blockage, mucus 
“recirculation” and osteitis ©!, 

Chronic Sinusitis (CS) is caused by drainage 
disorders and the impairment of paranasal sinus 
ventilation which caused by a blockage of the 
ostiomeatal complex in the middle nasal meatus 
I. Symptoms of chronic sinusitis persist for more 
than 90 days, either with or without acute 
exacerbations Č. A chronic disease which is 
defined as an inflammation of paranasal sinuses 


and nose which lasts for 12 weeks or longer ". 
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Diagnosis of chronic sinusitis is based on the 
presence of two symptoms from a variety of 
symptoms which last for 12 consecutive weeks, 
symptoms including facial pressure, fullness or 
pain, nasal obstruction, headache, clear or 
mucopurulent nasal discharge and hyposmia or 
anosmia ®. The previous symptoms are not 
specific, so physical examination is required and 
in certain situation diagnosis by using enhanced 
CT is recommended ™!, Chronic Sinusitis is a big 
health problem worldwide that affects almost 15% 
of humans @!, the prevalence rate was reported to 
be in the range of 6 % to 27.1 % "In the USA 
the prevalence rate of chronic rhinosinusitis was 
12% "'?! and in Europe, it was 10.9% ”!. In Saudi 
Arabia, the prevalence of chronic rhinosinusitis is 
in the eastern province '!, an increase in the 
prevalence in Saudi Arabia has been noted "“!, In 
one study in Saudi Arabia, it was found that half 
of the participants had infected with chronic 
sinusitis '!, Chronic sinusitis is related to 
bronchial asthma, analgesic intolerance and nasal 
polyposis "5", almost 20% of chronic sinusitis 
patients have nasal polyposis "”. 

Chronic sinusitis is associated with serious 
medical treatment costs, reduced workplace 
productivity 02, 18) and a substantially impaired 
quality of life "?!This disease is common in all 
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age groups, however the highest prevalence in 
patients with the age range of 44 to 64 years old 
Pl The risk factors for this disease including 
smoking, socioeconomic status, the rural or urban 
area of residence, age, sex, race, industrial 
employment, and coexisting allergic disease 
PN There were two studies identified septal 
deviation, allergic rhinitis, and influenza 
vaccination as risk factors for chronic sinusitis 
(22,231 A cross-sectional survey conducted in 
Denmark revealed that occupational exposure to 
fumes, dust, gases or smoke was associated with 
mneteased the prevalence of chronic rhinosinusitis 

There are few studies that focused on the 
prevalence and risk factors of chronic sinusitis, so 
this study aims to investigate the prevalence and 
risk factors of chronic sinusitis in Jazan region, 
KSA. 


MATERIALS AND METHODS 

SUBJECTS 

The present study included 867 participants. This 
study was performed using Monkey survey during 
August 2017. The survey included 20 questions to 
investigate the sociodemographic and risk factors 
of chronic sinusitis. 


Statistical analysis 

Data were analyzed using SPSS software version 
16, the simple descriptive analysis in the form of 
means and standard deviations were calculated for 
numerical data. Qualitative data were described 
using numbers and percent distribution and chi- 
square was used as a test of significance to 
compare among patients with sinusitis and 
without. Odds ratio (OR) and 95% confidence 
intervals (CI) were computed, a significant level of 
less than 0.05 was considered. 


RESULTS 

The present study included 867 participants, 
most of them 617 (71.2%) were males and 
250(28.8%) were females. The mean age of 
participants was 28.75+49.59, the most common 
age between participants was the age range 20-39 
years old representing 687(79.2%), while 
participants with age range 40-59 represented 
116(13.4%), followed by those with age range <20 
years old 56 (6.5%) and finally those with age of 
>60 years old 8(0.9%). There were 453 (52.2%) of 


participants were singles, 402 (46.4%) were 
married, 8(0.9%) were divorced and 4 (0.5%) were 
widow. The large majority of participants 844 
(97.3%) were Saudi, while 23 (2.7%) only were 
non-Saudi. 

There were 865 (99.8%) were Muslims and 
only 2 (0.2%) were Christians. Most of the 
participants were from urban areas 491 (56.6%) 
while 376 (43.4%) were from rural areas. 
Regarding the type of work, there were 624 (72%) 
working in the non-medical job while 243 (28%) 
were working in a medical job. The large majority 
of participants had university education 630 
(72.7%), followed by those who had secondary 
education 153(17.6%) then a close Percentage for 
those who were postgraduate and who had 
intermediate education 34 (3.9%) and 32 (3.7%) 
respectively and finally the lowest Percentage 
was for those with primary education 11(1.3%) 
and who were uneducated 7(0.8%). There were 
415 (47.9%) individuals whose income was <5000 
SR, 214 (24.7%) whose income was 5000-10000 
SR, 131 (15.1) whose income was 10001-15000 
SR and 107 (12.3%) whose income was 
>15000SR. The basal habits and characteristics of 
participants are shown in table 1. 

By studying several risk factors for sinusitis, 
it was found that more male had sinusitis than 
female, but with no significance difference (P- 
value=0.2). Regarding age, more individuals with 
age less than 40 years old suffered sinusitis than 
those with age more than 40 years old and there 
was a significant difference between the two age 
groups (P-value=0.001). More Saudi persons 
suffered sinusitis than non-Saudi, but The 
difference was insignificant (P-value=0.1). 
Higher Percentage of persons were Those living in 
the rural area had sinusitis when compared to 
those living in urban areas (P-value=0.001). 
Sinusitis was more common in married individuals 
than unmarried ones (P-vale=0.001), regarding 
education level there was no significant difference 
in different education level suffering from sinusitis 
(P-value=0.8). Sinusitis was less common in 
persons working in the medical job than those 
working in a non-medical job (P-value=0.03), the 
presence in sinusitis didn’t differ by the difference 
in income of individuals (P-value=0.6). The 
correlation between the presence of sinusitis and 
demographics as risk factors is shown in table2. 
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The correlation between the presence of sinusitis 
and habits of participants as risk factors is shown 
in table 3. Smoking was not a factor related to 
sinusitis, where only 34 smokers had sinusitis, 
while 185 nonsmokers had sinusitis, however, no 
significant difference was found (P-value=0.9). 


There were significant differences regarding 
injuries, nasal deformities, allergy, bronchial 
asthma, aspirin sensitivity and exposure to 


pollution. No significant difference was found 
regarding immune system disturbance between 
those with and without sinusitis (P-value=0.52). 


Table1: Basal habits and Characteristics of participants 


Habits/characteristics. 


Smoking 


Injury exposure 
Chronic sinusitis 
Nasal deformities 


Allergy 


Bronchial asthma 
Aspirin sensitivity 
Immune system disturbance 
Exposure to pollution 


No. ( %) No. (%) 
Yes No 
133 (15.3%) 734 (84.7%) 
202(23.3%) 665(76.7%) 
219(25.3%) 648(74.7%) 
67(7.7%) 800(92.3%) 
323(37.3%) 544(62.7%) 
57(6.6%) 810(93.4%) 
13(1.5%) 854(98.5%) 
39(4.5%) 828(95.5%) 
70(8.1%) 797(91.9%) 


Demographics No. (%) 
Having sinusitis 
Sex Male 163 (26.4%) 
Female 56 (22.4%) 
Age <40 y 167 (22.5%) 
>40 y 52 (41.9%) 
Nationality Saudi 216 (25.6%) 
Non-Saudi 3 (13.0%) 
Residence Urban 103 (21.0%) 
Rural 116 (30.9%) 
Marital status Married 129 (32.1%) 
Unmarried 90 (19.4%) 
Education Secondary and 52 (25.6%) 
low levels 
University and 167 (25.2%) 
post 
Occupation Medical 49 (20.2%) 
Non-medical 170 (27.2%) 
Income <10000 156 (24.8%) 
>10000 63 (26.5%) 


*P-value; significant 
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Table2: Correlation with demographics and Sinusitis 


No. (%) 
Not having 
sinusitis 
454 (73.6%) 
194(77.6%) 
576 (77.5%) 
72 (58.1%) 
628 (74.4%) 
20 (87.0%) 
388 (79%) 
260 (69.1%) 
273 (67.9%) 
375 (80.6%) 
151 (74.4%) 


497(74.8%) 


194 (74.8%) 
454 (72.8%) 
473 (75.2%) 
175 (73.5%) 


p-value 
0.217 

<0.001* 
0.171 
0.001* 


0.001* 


0.894 
0.031* 


0.614 
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Table3: Correlation between sinusitis and expected risk factors 


Risk factors 








Smoking Yes 
No 

Injuries Yes 
No 

Deformities Yes 
No 

Any allergy Yes 
No 

Bronchial asthma Yes 
No 

Aspirin sensitivity Yes 
No 

Immune system Yes 
disturbance No 
Exposure to pollution Yes 
No 


*P-value; significant 


DISCUSSION 

The present study included 617 (71.2%) 
males and 250 (28.8%) females. The mean age of 
participants was 28.7549.59; the dominant age 
group was the group included individuals with age 
20-39 years old 687(79.2%). Most of the 
participants in this study weren’t smokers (84.7%), 
weren’t exposed to injuries (76.7%), didn’t 
complain nasal deformities (92.3%), and didn’t 
have bronchial asthma (93.4%). Also, the large 
majority had no aspirin sensitivity (98.5%), no 
immune system disturbance (95.5%) and 91.9% 
weren’t exposed to pollution, there were 37.3% 
had an allergy. The prevalence of chronic sinusitis 
in this study was 25.3%, while the prevalence in 
Korean population was reported as 1.01% P", in 
the USA it represented 12% "*! and in Europe, it 
was 10.9 % of the population !In a previous 
Saudi study "! half of the participants included in 
the study had chronic sinusitis. 

In the present study, chronic sinusitis 
was more prevalent in males (163males) than 
females (56 females), however, there was no 
significant difference between the two genders (P- 
value=0.2). In a Saudi study on chronic maxillary 
sinusitis °!, it was found that chronic maxillary 
sinusitis was more prevalent in males than in 


No. (%) 
Having Not having p-value 
sinusitis sinusitis 
34 (25.6%) 99 (74.4%) 0.930 
185 (25.2%) 549 (74.8%) 
64 (31.7%) 138 (68.3%) 
155 (23.3%) 510 (76.7%) <0.061* 
29 (43.3%) 38 (56.7%) 0.001* 
190 (23.8%) 610 (76.2%) 
151 (46.7%) 172 (53.3%) 0.001* 
68 (12.5%) 476 (87.5%) 
28 (49.1%) 29 (50.9%) 0.001* 
191 (23.6%) 619 (76.4%) 
7 (53.8%) 6 (46.2%) 
212 (24.8 %) 642 (75.2%) 0.017* 
15 (38.5%) 24 (61.5%) 0.052 
204 (24.6%) 624 (75.4%) 
34 (48.6%) 36 (51.4%) 0.001* 
185 (23.2%) 612 (76.8%) 


l [26] 1 [27] 


[10] 


females; also Brook et a and Hanna et a 
reported the same findings. A study from China 
showed that chronic sinusitis was more prevalent 
in males. In the contrary to the previous findings, 
it was found in a Saudi study ™! that the majority 
of participants who had chronic sinusitis were 
females (61.6%). 

Regarding age, in the current study 
sinusitis was more common (167 individuals) in 
those with age less than 40 years than those older 
than 40 years (52 individuals), the Significant 
difference was found between the two age groups 
regarding presence and absence of sinusitis. Our 
findings were in agreement with a previous Saudi 
study 1 whereas, 55.6% of chronic sinusitis 
patients were in the age of 21-30 years old. 
Another study °”! showed that higher prevalence 
was seen in younger age persons with age range of 
15-34 years old. The opposite was found in a study 
8] that showed the prevalence of chronic sinusitis 
was greater in an age group older than 40 years. 

The present study showed that sinusitis 
was more common in those from the rural area 
(116 individuals) than those from the urban area 
(103 individuals), there was a significant 
difference between the persons in the two 
residential areas in presence and absence of 
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sinusitis. In the current study we found that marital 
status and type of job are significantly influenced 
presence of sinusitis, where sinusitis was more 
common in married persons (129 individuals) than 
in non-married ones (90 individuals) (P- 
value=0.001) and those who were in medical jobs 
were less to have sinusitis than those who worked 
in non-medical jobs; 49 vs. 170 individuals have 
sinusitis respectively (P-value=0.03). Regarding 
education level and income, we found an 
insignificant difference in presence and absence of 
sinusitis. 

Dutre et al. ©” showed that exposure to 
tobacco smoke increases the risk of chronic 
sinusitis. Persons with particular problems in 
immune systems have an increased risk of 
developing chronic sinusitis ”!. Deviated septum is 
another risk factor for increasing chronic sinusitis 
91 as it causes nasal blockage in one or both 
nostrils "!. The present study revealed that 
smoking, injuries, nasal deformities, bronchial 
asthma, aspirin sensitivity, immune system 
disturbance and exposure to pollution weren't 
risked factors for having sinusitis. Most of the 
persons with sinusitis didn’t expose to the 
previous risk factors. Although there were 
significant differences between presence and 
absence of sinusitis regarding injuries (P- 
value=0.01), nasal deformities (P-value=0.001), 
bronchial asthma  (P-value=0.001), aspirin 
sensitivity (P-value=0.01) and exposure to 
pollution (0.001), the large majority of individuals 
suffered from sinusitis weren’t exposed to the 
previous risk factors, Allergy was found to be the 
only risk factor for sinusitis, where sinusitis was 
more prevalent in those with allergy (151 
individuals) than those without allergy (68 
individuals). 

Brook and Hausfeld ©"! demonstrated 
that chronic sinusitis was more prevalent in 
smokers than non-smoker patients, this was 
opposite of our findings. A Saudi study '! finding 
was in agreement with ours, where it was reported 
that the patients of the study weren't smokers. In a 
Saudi study °" „it was reported that 9.7% of the 
chronic maxillary sinusitis cases had allergic 
rhinitis. In the same previous study ?*!, it was 
found that bronchial asthma was associated with 
chronic maxillary sinusitis in 10.7% of patients. 
Also, Slavin P", Polmar ©?! and Ferrante et al. 
B31 found that chronic maxillary sinusitis was more 


[14] 


common in patients with asthma. Shi et al. ™” 


reported that having asthma or a nasal allergy 
significantly increase the risk of chronic sinusitis. 
In our study sinusitis was more dominant in 
patients without nasal deformities than those 
without it, this was in agreement with Abualnasr 
et al. study '!, where 82.9% of patients hadn't 
nasal polyps, Danese et al. °*! and McNally et al. 
551 reported higher incidence of septal deviation 
between chronic maxillary sinusitis patients, while 
Kim et al. °°! did not report any relationship. Poor 
association between aspirin sensitivity and chronic 
maxillary sinusitis was reported ”°!, while another 
study ©! demonstrated the presence of a 
correlation. In a Korean study °" it was shown 
that smoking wasn’t a significant factor for 
chronic sinusitis. Several studies demonstrated a 
correlation between chronic sinusitis and nasal 
polyposis, bronchial asthma and aspirin 
hypersensitivity "* '®!, In Conclusion, the present 
study revealed that the prevalence of chronic 
sinusitis was low. Younger age, living in rural 
area, being married and having any allergy were 
risk factors for chronic sinusitis. Other studies are 
recommended to investigate the other risk factors 
with chronic sinusitis correlation. 


REFERENCES 

1-Adibelli ZH, Songu M and Adibelli H (2011): 
Paranasal sinus development in children: A magnetic 
resonance imaging analysis. Am J Rhinol Allergy, 
25(1):30-5. 

2-Fokkens W, Lund V and Mullol J (2007): European 
position paper on rhinosinusitis and nasal polyps 2007. 
Rhinol Suppl., (20):1-136. 

3-Ah-See KW and Evans AS (2007): Sinusitis and its 
management. BMJ., 17:334(7589):358-61. 

4- Leung R and Katial R (2008): The diagnosis and 
management of acute and chronic sinusitis. Primary 
Care: Clinics in Office Practice, 35(1): 11-24. 

5- Hamilos D (2000): Chronic sinusitis. Journal of 
Allergy and Clinical Immunology, 106(2): 213-227. 

6- Lund V (2007): Impact of chronic rhinosinusitis on 
quality of life and health care expenditure. Clin Allergy 
Immunol., 20:15-24. 

7-Abualnasr SA, Alattas AM, Abualnasr AA, Alsrisri 
HA and Aljeraisi T (2016): Prevalence of chronic 
rhino sinusitis and it's recurrent after treatment compare 
to its recurrent after surgery at SAUDI ARABIA, Int. J. 
Adv. Res., 5(1): 2310-2318. 

8-Rosenfeld RM, Andes D, Bhattacharyya N, Cheung 
D, Eisenberg S, Ganiats TG et al. (2007): Clinical 


2467 


Prevalence and Risk Factors of Chronic Sinusitis... 


practice guideline: adult sinusitis. Otolaryngol Head 
Neck Surg.,137: (3): S1-S31. 

9-Hastan D, Fokkens WJ, Bachert C, Newson RB, 
Bislimovska J, Bockelbrink A et al. (2011): Chronic 
rhinosinusitis in Europe—an underestimated disease. A 
GA(2)LEN study. Allergy, 66(9):1216—23. 

10- Shi JB, Fu QL, Zhang H, Cheng L, Wang YJ, Zhu 
DD et al. (2015): Epidemiology of chronic 
rhinosinusitis: results from a crosssectional survey in 
seven Chinese cities. Allergy, 70:533-539. 

11- Pilan RR, Pinna FR, Bezerra TF, Mori RL, Padua 
FG, Bento RF et al. (2012): Prevalence of chronic 
rhinosinusitis in Sao Paulo. Rhinology, 50(2):129-38. 

12- Hamilos DL. (2011): Chronic  rhinosinusitis: 
epidemiology and medical management. J Allergy Clin 
Immunol, 128:693-707. 

13- Kobayashi M, Bennett NM, Gierke R, Almendares 
O, Moore MR, Whitney CG et al. (2015): "Intervals 
between PCV 13 and PPSV23 vaccines: 
recommendations of the Advisory Committee on 
Immunization Practices (ACIP)." MMWR Morb Mortal 
Wkly Rep., 64(34): 944-947. 

14- Dutre T, Al Dousary S, Zhang N and Bachert C 
(2013): Allergic fungal rhinosinusitis—more than a 
fungal disease? Journal of Allergy and Clinical 
Immunology, 132(2): 487-489. 

15- Hosemann W, Wigand ME, Fehle R, Sebastian J 
and Diepgen DL (1988): Ergebnisse endonasaler 
Siebbein-Operationen bei diffuser hyperplastischer 
Sinusitis paranasalis chronica. HNO., 36:54-59. 

16- Moneret-Vautrin DA, Hsieh V, Wayoff M, Guyot 
JL, Mounton C and Maria Y (1990): Nonallergic 
rhinitis with eosinophilia syndrome: a preintolerance to 
aspirin. Ann Allergy, 64:513-518. 

17- Settipane GA (1996): Epidemiology of nasal polyps. 
Allergy Asthma Proc., 17:231-236. 

18- Halawi AM, Smith SS and Chandra RK (2013): 
Chronic rhinosinusitis: epidemiology and cost. Allergy 
Asthma Proc., 34:328-34. 

19- Fu QL, Ma JX, Ou CQ, Guo C, Shen SQ, Xu G 
and Shi J (2015): Influence of self-reported chronic 
rhinosinusitis on health-related quality of life: a 
population-based survey. PLoS One, 10:e0126881. 

20- Anand VK (2004): Epidemiology and economic 
impact of rhinosinusitis. Ann Otol Rhinol Laryngol 
Suppl., 193:3-5. 

21-Min YG, Jung HW Kim HS, Park SK and Yoo KY 
(1996): Prevalence and risk factors of chronic sinusitis 
in Korea: results of a nationwide survey. Eur Arch 
Otorhinolaryngol, 253:435-439. 

22- Kim YS, Kim NH, Seong SY, Kim KR, Lee GB 
and Kim KS (2011): Prevalence and risk factors of 
chronic rhinosinusitis in Korea. Am J Rhinol Allergy, 
25:117-121. 


23- Koh D, Kim H and Han S (2009): The relationship 
between chronic rhinosinusitis and occupation: the 
1998, 2001, and 2005 Korea National Health and 
Nutrition Examination Survey (KNHANES). American 
journal of industrial medicine, 52(3): 179-184. 

24- Thilsing T, Rasmussen J, Lange B, Kjeldsen AD, 
Al-Kalemji A and Baelum J (2012): Chronic 
rhinosinusitis and occupational risk factors among 20- 
to 75-yearold Danes-A GA(2) LEN-based study. Am J 
Ind Med., 55:1037-1043. 

25-El-Banna H and _  Jiman-Fatani A _ (2013): 
Bacteriology of chronic maxillary sinusitis in Jeddah, 
Saudi Arabia. American Journal of Microbiology 
Research, 7(33):4276-4283. 

26-Brook I, Frazier, EH and Foote PA (1997): 
Microbiology of chronic maxillary sinusitis: 
comparison between specimens obtained by sinus 
endoscopy and by surgical drainage. J. Med. 
Microbiol., 46:430-432. 

27-Hanna KM, Gomaa BH and Hala MS (1994): Role 
of anaerobic in chronic sinusitis. Egypt. J. Med. 
Microbiol., 3: 312-322 

28- Suttner HJ, Hosemann W andRockelein G (1992): 
Histologische Stufenschnitt-Untersuchungen an 
Siebbeinpr~iparaten bei Polyposis nasi (abstract). Eur 
Arch Otorhinolaryngol., 249 :360 

29- Hamid ME, Joseph MRP and Al-Qahtani AS 
(2015): Chronic rhinofacialbasidiobolomycosis caused 
by Basidiobolusranarum: Report of a case from Aseer 
Region, Kingdom of Saudi Arabia. Journal de 
MycologieMédicale/Journal of Medical Mycology, 
25(4):306-309. 

30- Brook I and Hausfeld JN (2011): Microbiology of 
acute and chronic maxillary sinusitis in smokers and 
nonsmokers. Ann. Otol. Rhinol. Laryngol, 120:707-712 

31- Slavin RG (1992): Asthma and sinusitis. J. Allergy 
Clin. Immunol., 73: 712 -716 

32- Polmar SH (1992): The role of the immunologist in 
sinus disease. J Allergy Clin. Immunol., 90 :511-515. 

33- Ferrante ME, Quatela MM, Corbo GM, Pistelli R, 
Fuso L and Valente S (1998): Prevalence of sinusitis 
in young asthmatics and its relation to bronchial 
asthma. Mil. Med., 163: 180-183. 

34- Danese M, Duvoisin B and Agrifoglio A (1997): 
Influence of naso-sinusal anatomic variants on 
recurrent, persistent or chronic sinusitis. X-ray 
computed tomographic evaluation in 112 patients. J. 
Radiol., 78: 651-657. 

35- McNally PA, White MV and Kaliner MA (1997): 
Sinusitis in an allergist's office: Analysis of 200 
consecutive. Allergy Asthma Proc., 18:169-75. 

36- Kim HJ, Jung Cho M, Lee JW, Tae Kim Y, Kahng 
H, Sung Kim H et al. (2006): The relationship between 
anatomic variations of paranasal sinuses and chronic 
sinusitis in children. Acta Otolaryngol., 126: 67-72. 


2468 


